It was found with great consistency that the action potentials ceased after 5min in anaerobic conditions. During this first Smin the ATP concentration in the tissue fell from 2.8pmol/g to 1 .Opmol/g, but thereafter remained quite constant for the remainder of the experimental period.
Theconcentration oflactatein the tissue rosesharplyduring the first Smin,andtherate of lactate accumulation in the medium was much greater than under aerobic conditions, but this too declined after the action potentials had ceased. The concentration of glycogen fell steadily for 15min, whereas the concentration of glucose in the tissue remained quite constant throughout the 30min.
The finding that there was an initial fall in the concentration of ATP which ceased with thecessation of the action potentials contrasts with the results of Duffy et al. (1972) , who found no fall in the ATP concentration in the brains of mice subjected to hypoxia, before the failure of brain function.
The results reported here are consistent with the existence of two different metabolic compartments, one of which is associated with neuronal cells, and the other with lessactive cell types. Isolated neuronal cells have a much higher metabolic rate than do glial cells (Rose, 1967; Korey & Orchen, 1959) . Another point of interest is that the disappearance of the glycogen starts immediately the conditions become anaerobic, although the glucose concentration is unchanged. Thisagaincontrasts with themammaliansituation (Lowry &Passonneau, 1964) Although there is considerable evidence that L-glutamate is the excitatory transmitter at the insect somatic neuromuscular junction (Usherwood & Cull-Candy, 1975) , it is much less active when injected into the haemocoel of the intact living insect than might be expected from experiments in vitro (elements & May, 1974) . The LDSo of L-glutamate towards adult Lucilia sericata is I.Spnol/insect (Hart et a/., 1977) , giving a potential haemolymph concentration of about 0 . 1 5~. I t would seem important to have some information on the reasons for this low toxicity, first because it may throw some doubt on whether L-glutamate is the natural transmitter and secondly because it seems essential for the assessment of the significance of any evaluation of injected compounds in ciuo. To explain the low activity in ciuo, attention has been focused on the barriers of access to the somatic neuromuscular junctions. The prime need was to explain the lack of activity of the L-glutamate, which several authors (e.g. Murdock & Chapman, 1974) had reported as being present in the haemoplasm at concentrations that should excite the junctions. Irving et al. (1976) provide evidence that L-glutamate is virtually absent from insect haemoplasm, and it is therefore not necessary to postulate a barrier for this reason, and any serious objection to the assumption that L-glutamate is the excitatory transmitter at the insect somatic neuromuscular junction is removed. The fact that large quantities of glutamate have to be injected for toxic effects to be produced suggests that local barriers to access to the junctions may, however, exist. The basal lamina that is associated with muscle fibres or the glial cells associated with some junctions could be involved, and there is evidence that the depth to which the synapses are buried in the muscle affects their accessibility (Clements & May, 1974) . Injection of L-glutamate (e.g. 0.2pmol/insect) into the haemocoel of L. sericata larvae produced an immediate paralysis which was monitored by their inability to move away from a light-source. This paralysis is reversible and its duration is dosedependent (25 min). In the larva the neuromuscular junctions of the body-wall muscles are completely naked and exposed to the haemolymph (Osborne, 1967) . Similarly injection of L-glutamate (e.g. 0.35pmol/insect) into the abdominal haemocoel of adult L. sericata produces a paralysis of the flight motor muscles within 1-2min which is again reversible and dose-dependent (80min). In this type of muscle the neuromuscular junctions are buried deep in clefts in the muscles (Neal, 1975) . Theextremely rapid onset of paralysis suggests that the L-glutamate is rapidlyreaching its site of action, whereas its reversible nature suggests that the L-glutamate is removed from the haemolymph and hencefromaccess to the post-synaptic receptors. Thepossibility of rapid removal from the haemolymph has now been investigated and the results are shown in Table 1 . For larval insects ~-[U-'~C]glutamate was injected into the haemocoel and samples of haemolymph were removed after various time intervals. The glutamate content of the haemolymph was measured in a scintillation counter after a chromatographic purification procedure. The glutamate content of the haemolymph was decreased by half within about 5min. With adult insects where only small samples of haemolymph (0.5~1) could be conveniently obtained, L-glutamate was injected into the abdominal haemocoel and samples of haemolymph were removed from the thorax after various time intervals. The glutamate content of the haemolymph was measured by a method based on the sensitive double-isotope procedure described by Snodgrass & Iversen (1973) . The glutamate concentration was decreased by half within about 30min.
By dissection it is possible to divide the larva into three fractions: haemolymph, a second fraction containing muscle, peripheral nervous system, tracheae and cuticle, and a third fraction containing gut, salivary glands, fat-body, central-nervous tissue and Malpighian tubules. After injection of ~-[U-'~C]glutamate, the results of the analysis of these fractions are shown in Table 2 . The total radioactivity initially decreases in the haemolymph and increases in the other two fractions. Thus L-glutamate appears to be removed from the haemolymph by at least some larval tissues. Some of the uptake in the third fraction is likely to be direct excretion via the Malpighian tubules ( 
